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Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 



The replicant must enter the national phase before each electee I Office by performing certain acts (filina 

SSE ?!m fwt Pa T 9 " atlona, . fe H es ) with ' n 30 ™>nths the priority date (or latenn some Ofe 9 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office that translation 

must contain a translation of any annexes to the international preliminary examination K 

applicants responsibility to prepare and furnish such translation directly to each elected S?fL conclrned. 

PcVCiicanS aPP,iCab ' e time " m,tS ^ ^ ul ™°"ts ^ the elected Offices, see Volume II of the 

The applicant's attention is drawn to Article 33(5) which nrovidpc that tho ^ . ■* ■ 

and industrial applicability described in ArticleTsfeTfo^) mert" feSe t^ ^^^rStoS 8 "*> 
prel.m.nary examination and that "any Contracting State may apply additional I S difleren t cri fnr th G 
purposes of deciding whether, in that State, the claimed inventions is patentable o r no?" see also A rt Hp 
^^e^^^^' » Patentabty, (S ™n rt ; s C, ror 



Name and mailing address of the international 
preliminary examining authority: 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Form PC77IPEA/416 (January 2004) 



Authorized Officer 

Voye-Piccoli, A 

Tel. +49 89 2399-8003 

■■ . 




PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
1 P67118PC00 



International application No. 
PCT7NL 03/00833 



FOR FURTHER ACTION See Notification of Transmittal of International 

Preliminary Examination Report (Form PCT/1PEA/41 6) 



International filing date (day /month /year) 
26.11.2003 



Priority date (day /month/year) 
26.11.2003 



! International Patent Classification (IPC) or both national classification and IPC 
H03F1/32 



i 



Applicant 

TELEFONAKTIEBOLAGET LM. ERICSSON et al. 



This international preliminary examination report has been prepared by this International Preliminary Examininq 
Authority and is transmitted to the applicant according to Article 36. 



i 2. This REPORT consists of a total of 4 sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/br sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 
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PCT/1PEA/409 (Cover Sheet) (January 2004) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/NL 03/00833 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1-15 as published 

Claims, Numbers 

1 -15 received on 07.03.2006 with letter of 06.03.2006 

Drawings, Sheets 

1/6-6/6 as published 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-15 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-15 




No: 


Claims 




Industrial applicability (!A) 


Yes: 


Claims 


1-15 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/NL 03/00833 

EXAMINATION REPORT - SEPARATE SHEET 



1. The following documents will be referred to in this international preliminary 
examination report: 

D1 = WO 01/08294 D2 = US 2003/179831 

2. The examiner is of the preliminary opinion that the present application does not 
meet the requirements of Art. 6 PCT, because the subject-matter of claim 1 is not 
clear. 

2.1 Due to the purely optional feature that "a cross-correlation signal can be present-ed" 
at a cross-correlator output, the "cross-correlator device" is only defined by the 
presence of "a first cross-correlator input", "a second cross-correlator input" and "a 
cross-correlator output". Since "a cross-correlation signal can be presented" at the 
cross-correlator output, the wording of claim 1 encompasses also the possibility that 
a completely different kind of signal is present at this output or that a different device 
'presents' such a cross-correlation signal to the output of the cross-cor-relator. 
Due to these interpretation possibilities, the scope of claim 1 is much broader than 
justified by the remaining application documents which disclose exclusively em- 
bodiments comprising a cross-correlator (1 10) providing a cross-correlation signal. 
In order to allow a meaningful examination, it was assumed during the following 
examination that the cross-correlator outputs a cross-correlation signal. 

3. With reference to item V, the examiner is oi the preliminary opinion that the ap- 
plication meets the requirements of Art. 33 (2) and (3) PCT. 

3.1 None of the above cited documents discloses a pre-distortion control device that 

measures a cross-correlation and that compares this measured cross-correlation with 
a cross-correlation model to select a suitable pre-distortion function. Thus, the 
subject-matter of the claims 1-15 is new and involves an inventive step, as re-quired 
by Art. 33 (2) and (3) PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



37-03-2006 



NL03O0833 
EPC - i 

0 7. 03. 2006 
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CLA1MS 




1. A predistortion control device (1), including: 

a first predistortion control input (10) connectable to a power amplifier output (21); 
a second predistortion control input (11) connectable to a signal contact (30,31) of a 
predistortion device (3); and 

a predistortion control output (12) connectable to a control contact of the predistortion 
device, 

the predistortion control device (1) further including: 
a cross-correlator device (110) connected with 

a first cross-correlator input (1101,1101I,1101Q) to the first predistortion 
control input (10) and 

a second cross -correlator input (1102, 11021, 1102Q) to the second predistortion 
control input (11), which cross-correlator device (110) further has 
a cross-correlator output (1112) (1112) at which a cross-correlation signal can 
be presented, the cross-correlation signal representing a measured cross- 
correlation (R_m) of signals presented at the first cross-correlator input 
(1101,1101I,1101Q) and the second cross-correlator input (1102,1102I,1102Q); 
a predistortion function selector device (120), connected with 
20 a selector input (1210) to the cross-correlator output (1112), and with 

a selector output (1211) to the predistortion control output (12), said pre- 
distortion function selector device being arranged to compare the measured 
cross-correlation with a cross-correlation model stored in a memory (122) and 
determining on the basis of said comparison a suitable predistortion function 
25 and presenting a predistortion control signal at said selector output said 

predistortion control signal representing said predistortion function. 

2. A predistortion control device (1) as claimed in claim 1, further including 
a quantiser device (101) connected with a quantiser input to the first predistortion 
30 control input, and with a quantiser output to the first cross-correlator input 
(1101,1101I,1101Q). 
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3. A predistortion control device (1) as claimed in claim 2, wherein the quantiser 
device (101) is a single-bit quantiser. 

4. A predistortion control device (1) as claimed in claim 2 or 3, wherein the 
5 quantiser (101) is operable as a subsampling device. 

5. A predistortion control device (1) as claimed in any one of claims 2-4, wherein 
the cross-correlator device (110) includes a single-bit multiplier (111). 

10 6. A predistortion control device (1) as claimed in any one of the claims 2-5, 
further including 

a distortion device (102) connected with a distortion input to the first predistortion 
control input, and connected with a distortion output to the quantiser input. 

15 7. A predistortion control device (1) as claimed in claim 6, wherein the distortion 
device includes a random distortion device. 

8. A predistortion control device (1) as claimed in claim 6 or 7, wherein the 
distortion device includes a periodic distortion device. 

20 

9. A predistortion control device (1) as claimed in any one of the preceding 
claims, wherein the second predistortion control input (11) is connectable to a signal 
output of a predistortion device. 

25 10. A predistortion control device (1) as claimed in any one of the preceding 
claims, further including: 

an averaging device (112) capable of deterTnining a time averaged cross -correlation 
value from a memory connected to the cross-correlator output (1112), for storing a 
number of cross-correlation values, which averaging device has an averaging output 
30 connected to the selector input, for presenting time averaged cross-correlation values 
to the predistortion function selector device (120). 
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11. An assembly of a predistortion control device (1) as claimed in any one of 
claims 1-10, and a predistortion device (3) having signal contacts (30,31) including a 
predistortion input (30) for receiving an original signal to be predistorted and a 
predistortion output (31) for providing a predistorted output signal based on the 

5 original signal, and a control input contact (32) connected to the predistortion control 
output (12) at which a predistortion control signal can be provided, in response to 
which predistortion control signal the predistortion device uses a predistortion 
function corresponding to the predistortion control signal to generate the predistorted 
output signal 

10 

12. An assembly as claimed in claim 11, further including a power amplifier (2) 
connected with an amplifier input (20) to the predistortion output (31), and with an 
amplifier output (21) to the first predistortion control input (100. 

15 13. An electronic device (200), such as a wireless communication device, including 
a predistortion control device (1) or an assembly as claimed in any one of claims 1-12. 

14. A predistortion control method, including: 
receiving a power amplifier output signal; 

20 receiving a predistortion signal from a signal contact of a predistortion device; 

determining a measured cross-correlation by cross-correlating the power amplifier 
output signal and the predistortion signal; 

comparing the measured cross-correlation value with an cross-correlation model; 
determining from said comparing a suitable predistortion function, and 
25 providing a predistortion control signal representing said predistortion function. 

15. A predistortion control method, as claimed in claim 14, comprising: 
minimising a difference between the measured cross-correlation value with an model 
cross-correlation value, and 

30 deriving from said minimising the predistortion function. 
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